Human cancer is due to an interaction of genetic and environmental factors. The genetic component in neoplasia is clearly evident in families with an inherited predisposition to the development of malignancy. 1-3 Familial polyposis coli is an autosomal dominant syndrome with a marked predisposition to cancer. Affected persons develop between a hundred and a few thousand adenomatous polyps in the colon and rectum, one or more of which, if untreated, would progress to malignancy.4 Subjects with FPC not only have a high incidence of colorectal cancer but also of other primary tumours, Received for publication 15 December 1984. Accepted for publication 18 January 1985. such as endocrine neoplasms,5 osteosarcomas,b liposarcomas, and stomach cancer. 7 Although FPC accounts for a small fraction of intestinal cancer in the general population it provides a useful model for the study of multistep carcinogenesis. In vitro cultures from an affected person might in principle be expected to differ from normal cells. It has already been demonstrated that FPC cells from skin, blood, and colon differ from normal cultures in displaying a greater degree of spontaneous chromosome instability.8 9 Skin fibroblasts from FPC subjects were also rep'orted to behave as if they were transformed when placed in some of the selective assays used to recover SV40 transformants,'1 but a careful study by Heim" failed to confirm this for serum requirement and cell density.
According to the mouse skin model, malignant transformation is a multistep process initiated by carcinogens bringing about a mutation, after which the influence of promoters increases the probability of expression of the malignant phenotype.'2 The naturally occurring phorbol esters are a class of tumour promoters, of which TPA is one of the most potent. "It has been reported that treatment of FPC skin fibroblasts with TPA without a previous initiating carcinogen resulted in their transformation, as determined by the ability to form colonies in soft agar.14 This observation gave rise to the view that FPC cells exist in an initiated state. The aim of the present study has been to extend these cell culture studies to a larger number of FPC patients and to compare the results obtained from karyotypically normal cultures with those from cultures with a spontaneously high level of chromosome abnormalities. In some cases, chromosomally normal and abnormal cultures were available from the same affected person. Chromosome changes induced by long term TPA treatment were also monitored.
Materials and methods
With the exception of a skin biopsy from one patient (FPC 13) (A in fig 2) , and those where the growth rate was slowing down and approaching a plateau (B in fig 2) . In both these cases the last value on the growth curve was taken as the saturation density. IL-.
-10--y-. (data not shown). Only one of the eight controls, 72LO, showed an increase in cell number with TPA treatment over the untreated cultures, whereas 11 of the 12 FPC cultures showed a higher cell number in the treated cultures.
ANCHORAGE INDEPENDENT GROWTH
The number of colonies greater than 100 iim diameter was determined after four weeks' growth in soft agar. Results are shown in fig 4a, b , and c. None of the untreated cultures showed any marked growth in soft agar. A total of 12 cultures from eight different affected subjects was treated; seven of these lines showed a marked increase in colony number above background levels (fig 4b) . Of the non-fetal controls, two of six lines responded similarly (fig 4a) The appearance of a large number of colonies in the dishes (104 per 105 cells), as in the fetal line 84LO and FPC 7, was directly related to the appearance of dense foci in the treated culture flasks.
CHROMOSOME STUDIES
The results of chromosome analysis after long term In contrast, addition of TPA to low density cultures produced a biphasic dose response curve.
Maximum inhibition was found to occuI between 0.5 and 10 ng/ml with the exception of 71LO which showed a different response with maximum inhibition at a TPA level of 50 ng/ml. These results were observed in both FPC and control skin fibroblast cultures. It is of interest to note that the control skin fibroblasts did not appear to suffer from the toxic effect of TPA in this short exposure, unlike the long term exposure experiments.
Discussion
Three of the parameters which characterise in vitro transformed fibroblasts are diminished serum requirement, increased cell saturation density, and anchorage independent growth. It appears from our results and those of others that FPC fibroblasts have an increased tendency to display all three characteristics. In this investigation the grouped FPC cultures showed a diminished serum requirement for growth.
The control group, with the exception of the two fetal lines, also proliferated in low serum medium, but to a significantly lower level. This is in agreement with the findings of Kopelovich'5 and Danes et al, 16 but in contrast to those of Heim. "l It thus appears that enhanced ability to proliferate in low serum may be a general property of FPC skin fibroblasts.
Cells transformed by certain retroviruses have been reported to possess fewer receptors for EGF than untransformed cells with the result that exposure to EGF does not stimulate growth. '7 We have found no difference in response to EGF between Lower passage numbers were after 2 to 3 weeks' treatment, higher passage numbers after 12 to 15 weeks' treatment, where analysis was possible. *Insufficient mitoses to score.
+Minimum number, chromosomes too abniormal for accurate analysis.
group.bmj.com on April 4, 2017 - 
